Introduction
The European Union has been originally formed by a sequence of several treaties like the treaty of Paris which founded the European Coal and Steel Community (ECSC), the treaty of Rome which founded the European Economic Community (ECC) and the European Economic Energy Community (EEEC) by accession of seven European nations (Belgium, France, Germany, Italy, Luxemburg and The Netherlands). Finally, after five expansion phases, the number of the EU member states reached 27.
For Central and Eastern European Countries, the European Commission has a single budget line called the PHARE Program. This program targets at both institutional restructuring and economic and social adaptation. Beside that program, by 2000 two new financial aid programs, SAPARD and ISPA, have been formed for the benefit of candidate countries until their membership.
The EU grants particular funds to candidate countries to encourage them to make reforms required for membership, to develop sufficient outfit for the union's open market, to furnish them to benefit from the EU accession funds.
The EU makes conditions on the sort of politics, and the criteria include free trade regulations among member countries. Because enlargement countries are less developed than EU member countries, these economic criteria are a major handicap in accession talks. However, economic criteria are not the only problem; also, there are several political conflicts in the EU, which affect accession talks. In this context, our study aims to present how the openness affects growth performance and other controlling variables in the EU-15 countries. The data used in this study are annual observations of the EU-15 for the period 1996-2003 which contains no accession phase.
As is known, economic growth and development has been a very popular subject for economists in all times. Economic development would provide well-qualified products, workforce, and technology, and this would improve productivity. Economic development is a process which improves the living conditions of countries. The relationship between economic growth and foreign trade could be leaned on Adam Smith's absolute theory and David Ricardo's theory of comparative advantages. As mentioned before, the most important purpose of accession countries, and also Turkey as one of them, at least as politicians say, is to provide economic development on the European scale. Economic development would also provide social prosperity as is stated in Smith's and Ricardo's theories. Not only the EU's economic criteria but also lessons taken from worldwide economic crisis obligate countries to control their inflation rate below a proper limit. As a result, many countries, including Turkey, have enacted an inflation targeting policy to overcome the persistently high inflation rates. According to the economic scope given above, this study will cover relationships among growth, openness, inflation for the EU-15 countries, which is an issue generally studied for low-income countries. This paper organized as follows. Section two discuss theories on growth models and gives brief information on EU. Section three reviews literature. The empirical application and results are shown in section four and finally section five concludes.
Theoretical framework
The neo-classical growth models, such as Solow's (1957) , assume that shifts in technology are exogenous and unaffected by a country's trade policy. However, growth theories proposed by Lucas (1988) and Romer (1986) assume that shifts in technology are endogenous. Barro and Sala-i Martin (1995) , Grosman and Helpman (1991) discussed the impact of technologic shifts on the openness of economy. If the economy is open for international trade, then, especially in exportation industries, domestic technology would increase the competition between import and local products in prices and quality. By using the learning-by-imitating way, less-developed countries could practice high technologies. Liberization in capital markets makes foreign investment enter countries' markets, and this spillover effect develops local technologies. Thereby, in a more open world, local economy will grow more rapidly. Briefly, it could be said that openness positively influences growth. But it is not correct to say that openness influences economic growth directly. The connection between openness and economic growth would be established by investments, and increasing openness would trigger foreign capital investments, and consequently there would be a money flow to a country from outside. on the other hand, competition between local and foreign investments could cause a downturn in local investments. Hence, the effect of these two forces could vary dependeng amount of local and foreign investments.
The relationship between openness and inflation is based on the Barro-Gordon type model. The model assumes that an unexpected monetary expansion could rise inflation. According to the model, there is an adverse relationship between inflation and openness. Barro (1991) measured the variables in this context, for the period 1960-1985, for 98 countries and found a positive correlation between the growth rate of real GDP per capita and human capital. Gallup et al. (1998) have found that well-qualified workforce shows a better production performance than does non-qualified workforce. Another factor that affects growth is government savings. The composition of government savings, and especially the budget share of health and education, are important factors. The major effect on growth is caused by inflation which is believed to have an important adverse effect on long-term growth performance.
The European Union
The origin of the European Union is based on the European Coal and Steel Community founded in 1951. The purpose of this union was to regulate and strengthen the coal and steel industry; these are the most important raw materials in manufacturing industry with an international authority. The European Cole and Steel Community was established on 18 April 1951 by the treaty of Paris, signed by Belgium, Germany, France, The Netherlands, Luxembourg and Italy. The Treaty of Rome, also signed by these six countries, formed the European Atomic Energy Community (EURAToM) and the European Economic Community (EEC).
On 1 January 2007, the EU had 27 member states. The original founding members of the EEC (predecessor of the EU) between 1951-1957 were Belgium, France, Germany(Federal), Italy, Luxemburg and The Netherlands.
The largest expansion phase was completed in 2004, and the previous expansion phase was held in 1995. This study covers the period between these two expansion phases (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) for 15 EU member countries.
Literature review
In some studies, the convergence effect is discussed in the theoretical framework. The neo-classical Growth Model assumes that the growth rate of developed and undeveloped countries would converge, under the postulate that the technology level would be the same in all countries.
Gylason (1998) studied the relationship among export, inflation and growth. He used income per capita, agricultural sector, primary exports, growth and export variables in this study for 160 different countries for the period 1985-1994 and found that a persistent high level of inflation would cause downturn in exports and growth. This paper concludes that eminent investments don't guarantee sustainable or rapid growth. Weinhold and Rauch (1999) add specialization as a control variable to their regression and find that it has a strong positive statistically significant relationship with change in production. Gylfason (1998) finds that an increase in investments doesn't always guarantee growth by using export, inflation and growth variables. Edwards and Magendzo (2001) analyze the relationship among inflation, dollarization and growth, and they have tested whether dollarization causes hypoinflation and rapid growth. According to results of their analysis, dolarized countries have higher inflation rates than non-dolarized countries. Drukker et al. (2005) use a new panel-data methodology which treats the threshold effect of the super-neutrality of money. Their findings suggest that inflation has a nonlinear effect on growth. Bowdler and Malik (2006) find that countries opened to trade could rapidly achieve lower inflation rates.
A considerable part of studies made on this topic is generally on less-developed countries. We have found no study on the economic theory which is referred to in this study for EU member states. In the literature, works on the relationship between growth and integration take the major part for the EU. Deardorff and Stren (2002) analyze the effect of enlargement and find that because of a strong competition both member countries and enlargement countries would feel destructive economic side-effects of the enlargement process. Brodzicki (2002) finds that being a member of the EU has no significant effect on growth. Nevertheless, Brodzicki (2005) finds that liberalization has a positive effect on growth. Kaitila (2004) investigates the convergence of real GDP per capita in the EU-15 countries and divides the 1960-2003 period into three parts. The author finds that in the third and the first enlargement phases there was a positive effect on convergence. Kaitila (2005) focuses the effect of conditional convergence and integration on convergence and finds that integration with the EU has a positive effect on growth rates, but the EU membership has no significant effect on them.
Empirical application

Data
As one could see from the literature review, three main variables would be used, which are openness, GDP or GDP per capita, and the Consumer Price Index. In addition to these variables, population, education level or expenses on education, expenses on health, government expenses and direct capital investments are used. Also, some variables employed in our research and their economic meanings are listed in Table 1 . In fact, as is mentioned in the literature survey, the expected signs of variables contradict some researcher's findings. Also, it is a very important remark that findings in the literature survey were mostly on South-African developing countries. However, in this study we focused on the EU member countries.
The aim of this study was to analyse the relationship among openness, inflation and growth for the EU-15 for the period 1996-2003. The variables used in this paper were taken from Penn World Tables (PWT6. 2) 2 website and are listed in Table 2 
Estimation methodology
Panel Data Analysis employs both time series and cross-sectional data. Since both time series vertical data and cross-sectional horizontal data are joined, panel data have an advantage of a large observation sample. Thanks to the panel data method, we could analyze countries along the time by examining high probability heterogeneous variables. Furthermore, the multicolinearity problem is less severe in panel data methods. Finally, panel data allow us to make econometric analysis with short period of time series data or deficient cross-section data 3 . When the overall homogeneity hypothesis is rejected by the panel data, a simple way to take account of heterogeneity across individuals and/or through time is to use the variable-intercept models 4 .
Panel data models are usually estimated using either fixed or random effect techniques. If the individuals are thought to be very similar, then oLS is appropriate; if the individual-specific component is not independent with respect to the explanatory variables or assumed that the countries are very different, the fixed effects estimator is used. The random effect estimator is used if the individual-specific component is assumed to be random with respect to the explanatory variables (Dewan, Hussein, 2001: 27; Giorgioni, Holden, 2003: 215) .
In the FEM (Fixed Effects Models) approach, dummy variables are used to account for he effects of omitted variables that are specific to individual cross-sectional units but remain constant over time.
In order to take into account the "individuality" of each cross-sectional unit, it is necessary to let the intercept vary for each individual but still assume that the slope coefficients are constant across individuals; to allow for the (fixed effect) intercept to vary among the individuals, we use the dummy variable technique. We use dummies to estimate the fixed effects; in the literature, the model is also known as the least-squares dummy variable (LSDV) model 5 .
If the dummy variables do in fact represent a lack of knowledge about the (true) model, we express this ignorance through the disturbance term u it . This is the approach of the random effects model (REM). 6 The basic idea is to start with equation 1:
In this model, we assume that it is a random variable with a mean value of 1 b (no subscript i here), and the intercept value for individuals can be expressed as
where Hausman (1978) provides a test for discriminating between the estimators of fixed and random effects. The two estimators of the coefficient vectors of FEM and REM are compared in the test. The estimator of random effects is efficient and consistent under the null hypothesis and inconsistent under the alternative hypothesis.
The estimator of fixed effects is consistent under both the null and the alternative hypotheses. If the null is true, then the difference between the estimators should be close to zero. The test statistics are distributed as 2 χ and require the computation of the covariance matrix of 1 b (estimator of fixed effects) and 2 b (estimator of random effects).
If the null hypothesis is rejected, the FEM and the pooled model are going to be tested by the poolability test. By this test we have checked whether the slopes are the same across the groups or over time. Thus, the null hypothesis considers the presence of individual effects. The poolability test is undertaken under the assumption of ) , (
. This test uses the F Statistics, and if the null hypothesis is rejected, the panel data are not poolable. 7
Results
The Hausman test was used to choose between FEM and REM, and the null hypothesis was rejected (see Appendix 3). Therefore, the FEM and the pooled model were tested 5 Gujarati (e.g). Gujarati (e.g). by the poolability test, and the null hypothesis could not be rejected (see Appendix 3). Hence, we used the FEM.
The following model was estimated:
If the qualitative variable had m categories, we introduced only (m − 1) dummy variables. If this rule is not followed, it causes the dummy variable trap. Therefore, we introduced fourteen dummies, and the slope coefficient showed a comparison group which is Austria 8 . Table 4 shows the results of the FEM. In order to simplify the analysis, the coefficient of the dummy variable is omitted in the estimation results presented in this table. *, **, *** denote rejection of the null hypothesis at the 10%, 5%, and 1% levels, respectively.
The model is statistically significant and, except the INF variable, all the coefficients of variables are statistically significant at a 5-percent level of significance or less. The INF variable is not statistically significant and shows that there was no relationship between inflation and openness in the EU-15 countries in the period analyzed in this paper. If the dummy variables are investigated (see Appendix 2), one can see that, except the dummy variables of France, Portugal and U.K., all the other dummy variables are statistically significant. Openness and government have a negative and investment has a positive impact on growth.
Conclusions
The objective of the study was to investigate whether growth was affected by openness, inflation, government expenditures and investments in the EU-15 countries during the period 1996-2004. We also aimed at measuring the size and direction of the effects of the explanatory variables on economic growth by using panel data analysis. The FEM estimation of the model has shown that the coefficient in a simple dummy variable has to be positive and statistically significant. However, the coefficient of inflation is not statistically significant.
The results show that government expenditures had a negative effect (as was expected), and openness decreased growth in this period, although investment had a positive effect on growth.
Neoclassical economics suggests that openness and privatization of an economy lead to economic growth, although this study did not confirm this claim. 
